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Extensive observations on the action of lithosperm have been made in this laboratory since 1947. Initially, when attempting to repeat Cranston's observations, it was noted that in the rat the effects on the oestrous cycle of feeding the plant in the diet were only just detectable, but could not be shown to be of a specific nature. Aqueous extracts in the rat, however, were shown to be much more active when injected than when given by the oral route  Noble, Plunkett & Taylor, 1950; Colpitts . The toxicity of unpurified aqueous extracts of the plant was sufficiently great, however, to call into question the specificity of certain effects. Skelton & Grant [1951] believed that the results of injected extracts could be explained by non-specific toxicity. Furthermore, the picture was complicated by the presence of a weak oestrogen in such extracts . Prolonged injection of extracts of lithosperm in the rat results in atrophy of the sex organs or the failure of their development; furthermore, the action of separately, but simultaneously injected gonadotrophins may be inhibited ; Plunkett & Noble, 1950a; Plunkett & Noble, 19516] . After a consideration of all these factors, and from studies using more highly purified extracts, the following effects in the rat have been considered by us to be due to some specific substance or substances extractable from the dried plant:
(a) The secretion of oestrogens and androgens is diminished or inhibited with a resulting atrophy of the secondary sex organs. The action of these sex hormones is not, however, affected directly by lithosperm. From these conclusions it was highly probable that lithosperm acted either by directly inactivating pituitary gonadotrophins, or by rendering the gonads nonsusceptible to their action. The present paper concerns the former possibility. Since it was first noted that lithosperm extracts would inactivate certain gonadotrophins when mixed in vitro ; , 1951a , extensive observations have been made on this reaction [Noble, Plunkett & Graham, 1951;  Plunkett, Graham & Noble, 1951; Graham & Noble, 1952 , 1953 . As will be shown, some highly active substance is present in lithosperm which, in a low concentration, at neutral pH, will specifically and rapidly inactivate gonadotrophins and certain pituitary hormones. A subsequent paper will show that activity of this nature is high in a number of species of lithosperm when compared with many other common weeds. At present it is not possible to state whether this inhibiting action is produced by the same substance responsible for the effects found following the oral or sub¬ cutaneous administration of lithosperm extracts. [1945] . Prolactin was similarly prepared by a modification of the methods of Lyons [1937] and White, Bonsnes & Long [1942] . No [Fisher, 1941] .
METHODS

RESULTS
Inactivation of pregnant mares' serum gonadotrophin Immature female rats In initial experiments immature female rats (58 + 1 g body weight) received daily subcutaneous injections of 100 units of PMS for 5 days and were killed on the following day (Table 1) . Lithosperm was added to the PMS solution and incubated at the start of the experiment as described above. In one experiment, an extract of an inactive batch of lithosperm was tested and is included in the results. Also listed in Table 1 is the effect of lithosperm-PMS mixtures injected as a single subcutaneous dose, the rats being autopsied on the 6th day after treatment. This latter form of administration has been used extensively in all but early experiments, and the results given are from a single experiment showing the typical action of lithosperm. 
Hypophysectomized male rats
The effects of mixtures of PMS and lithosperm have also been studied using hypophysectomized immature male rats (initial body weight 81 + 2 g). The injections were over a 10-day period and commenced 4 days after hypophysectomy. The extracts were prepared on the 1st and 5th day, and the animals were killed on the 11th day. The results of such an experiment are shown in Table 3 .
While the weight of the testes, seminal vesicles and prostate increased after PMS alone, there was a markedly diminished effect when the gonadotrophin was mixed with lithosperm. 
Young hypophysectomized male rats weighing 150+ 10 g were treated over a 10-day period, commencing 4 days after hypophysectomy. Again, the effects of chorionic gonadotrophin, both alone and mixed with lithosperm, were determined. The effects of treatment may be compared with untreated control animals in Table 5 . The rat-pituitary suspension alone induced marked ovarian and uterine stimula¬ tion. By contrast, mixing it with lithosperm caused a striking reduction in the degree of ovarian stimulation. Histologically, the control ovaries showed marked stimulation of follicles and corpora lutea. In contrast, the ovaries of the experimental group showed far fewer follicles and corpora lutea; the interstitial cells, however, were very prominent and hypertrophied to such a degree that they occupied most of the stroma.
Hypophysectomized female rats
The experiment was repeated using hypophysectomized immature female rats weighing 76 + 4 g (see Table 6 ). Again, there is a marked difference in the extent of ovarian stimulation, the combined extract allowing only slight ovarian hypertrophy. On the other hand, uterine stimulation was very marked despite the small size of the ovaries. Microscopically, the ovaries of the treated animals exhibited only very slight follicular growth, and medium-sized follicles were present in only one animal. No corpora lutea were observed. The interstitial cells, however, were markedly developed and appeared to have undergone luteinization. The uteri were thin-walled and dis¬ tended with fluid, and the vaginal epithelium was heavily keratinized. The ovaries of the control rats showed numerous large follicles with widespread thecal luteinization, many solid corpora lutea being present. In this experiment, a dose of 4 mg of lithosperm/100 units of PMS was used, so that inhibition would not be complete. As a result, even after 4 days there is evidence of some stimulation by the mixed extract, but this is much less than that due to PMS alone.
Duration of incubation
Although from initial experiments it was apparent that inactivation of the hormone by lithosperm occurred rapidly even at room temperature, it was necessary to standardize the incubation procedure. The effect of incubation times varying from 1 min to 2 hr with the solutions placed in a water-bath at 37°C are shown in Table 10 . In this case, the amount of lithosperm added was 8-0 mg/100 units of PMS. When the total volume was 0-5 or 1 ml., inhibition was marked. Where a 1-5 ml.
volume was used, there was a reduction of inhibition by the lithosperm. As a routine procedure in other experiments, a volume of 0-5 ml. has been used wherever possible.
In some experiments, lithosperm extracts in a high concentration appear to inhibit the inactivation of PMS, but increasing dilution is then associated with increased activity. Such an effect is due to an inhibitor of the antigonadotrophic action and must be considered in assaying unknown extracts [Graham & Noble, 1953] .
Effect of pH during incubation During incubation, it has been noted that the solutions must be adjusted to approximately neutral point for lithosperm inactivation to take place. The effect of pH on a dose of lithosperm of 4 mg/100 units PMS may be seen in Table 12 . The optimal pH for the inhibitory action was 8-5 when the neutralization of PMS was almost complete. With an increasing pH the PMS alone tends to be destroyed. In most experiments, therefore, a pH of 7-5-8-5 [Graham & Noble, 1953] . In certain extraction procedures, to be reported in a separate paper, total inactivation of 100 units of PMS has been noted with as little as 2-5 µg total solid of lithosperm.
Some preliminary observations on the purification of extracts of lithosperm have been outlined, but the active principle has not yet been isolated. Other workers have extracted pure compounds from lithosperm, but none of these were active when fed to mice [Kleber & Gisvold, 1952] Fig. 1 . Effect of 100 i.u. PMS on ovary of immature rat. 9. Fig. 2 . Effect of 100 i.u. PMS + lithosperm on ovary of immature rat. 9. Fig. 3 . Follicular stimulation from partially inactivated PMS + lithosperm mixture, 9.
